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Abstract of JP1 1024891 

PROBLEM TO BE SOLVED: To provide a 
programmable function block which has both 
multifunctional and fast properties by adding an 
AND-OR circuit functioning as a versatile logic 
circuit to an full adder to construct the 
programmable function block. SOLUTION: A 
programmable function block 7 consists of a logic 
block 5 and an input block 6. The block 5 includes a 
full adder 1 and a pre-logic 2, and the block 6 
includes plural input selection unit 6. i (i=1, 2, 3...) 
respectively. The input lines of the block 5 are 
connected to a mutually coupled wiring 8 via the 
unit 6. i. The logic 2 consists of a 5-in put/1 -output 
AND-OR circuit which has a partly inverted input 
and functions as a versatile logic circuit when a 
specific input is set at 0 (low level) or 1 (high level). 
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(54) PROGRAMMABLE FUNCTION BLOCK 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a programmable function block which has both 
multifunctional and fast properties by adding an AND-OR circuit functioning as a 
versatile logic circuit to an full adder to construct the programmable function block. 
SOLUTION: A programmable function block 7 consists of a logic block 5 and an input 
block 6. The block 5 includes a full adder 1 and a pre-logic 2, and the block 6 includes 
plural input selection unit 6.i (i=1, 2, 3...) respectively. The input lines of the block 5 are 
connected to a mutually coupled wiring 8 via the unit 6.i. The logic 2 consists of a 5- 
input/1 -output AND-OR circuit which has a partly inverted input and functions as a 
versatile logic circuit when a specific input is set at 0 (low level) or 1 (high level). 
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[#fr»#©t6H] 

[ff*Jfl] 2o«UcAA5-f«^l©AND 

T-fo-5^2<DAND[HlS§i:, MfE^ 1 ©ANDHISgi: M 
IS^ 2 CD A N D® fc-©m;fc©!SS!?b©5je«: t 5 N O R 
lilKi:, A»*>ric5, '>4<Hlo«B5lBv'->^i: > 
1 oco^Ogli^ 

itufE b-^^b^ <r> A^J £ 3 , iufBA^iil^^ s/ h 
■irfcxh^x. 

&*<Om%&-7n y ? CO BufflfffB n v> 

y^mmy'o y ^ ±x\z.m^x^mit\^. mm&mitz 

o©A^3 Sr W 2 ocoA^fs^-cofp i: * * !> -m^3 
«#«>A;*7«-J3-© 5 lXtt*ft«)A*«-§-©lftSie 

coix^tc j; <o N tewA^flm-^ov^Toisaa^jttt 

buI2^IP^£*ObuIE3o<^A^<0/>^< 1 1> 1 oOAA 

StiSSl&BiR&A* L« iA* i •„ f^Sffi 1 Xtt 0 <D 

fE^P^coifjfE 3 ocoA^co 5 *>Mffi b^^»[B* 
= s> hSr-^tfA^^n s/^ <t, 

[«**4l BtJffiB<I«n v? s/^^s, 2 0(DSteA^lSr*" 
-t-£3?l CDANDHSgi, 

3 ocoA^SrW 5 1 otfKlEA^-CifcSSB 2 © 



ANDlHlSSi:, 

itufSS? 1 CD A N D \b\& t wiUWi 2 co A N DHSgcottj^cD 
S^aftSfDSriSNORlBlKi, Sr-g-tf> rt^fi 
3 3E«c0>!MI#&BtlslBga. 

fov'y^©A^©'M<niosr, mk<Dmu-7°v 
y'^-^y^mmyo yv-^xim^x&miki,. tuts* 

^ t fitttflinHHfo ram n^'J^ $ tbfc p f- \ * ^ 

MOS t-yy-^^SOTf-f^MOS h7V^^ 
t, 

BufaP^-r^/HvlO S h7 >i?x#<D#— b$& J T-Rtfm 
fEN^^M'MOS h7y-^^©^- hSs^F-m-t^-e 

[0 0 0 1 ] 

HSU ^-f-^yp^yAlctoT^if 

[0 0 0 2] [^PJCDW^:] P L D (Programmable Lo 
gic Device) , FPGA (Field ProgrammableGate 
Array) *jE x ^— jf-*s^n ^9 Afc J; o X^mtemm 

5c SHI^tf* f- KcO[S]±tC«toT. t**C0AS I 
C (Application Specific Integrated Circuit) |x 

**e>i\ ^(D^m&*$Lfr\^xnm&»\mt£.='>>t°^ 

©PLD^FPGAIl #^14SraA/C-C. frytrTy 

[0 0 0 3] t**^bfllffl7 P o-ts/f-tC«^ixT 
#fc^JP^|gSrtp^t WcALU (Arithmetic and L 
ogical Unit) (±, =>-t°3. — ^ti<Si3it5S«i 
^ttBgttffi^TV^t,cDco, f^aiaijgi: LXcomm&Tt 
L<, PLD^FPGA©fSa«Mti: LXffi^t 

[0 0 0 4] *«MJ4. t©-Mt'Wb^i:$ti,5J:5 
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[0 0 0 5] 

^fFUSP5, 5 7 0, 0 3 9 #flg) o H 1 4 Sr#flg"f- 

l tr^x M^ey l so^lctot, zmvm&m 

fttbAND (IftSfll) t E X N O R (#ffiW»3ffifp) £ 
[0 0 0 6] r.<Ot^5fc(DD *Jy#-fxi y 

[0 0 0 7]MtH 2©*|jR*a<0«F*o#*J|fc* 
J5g:^5fcfeiCtt, ANDtt^^P^ggtCjPxT, NAN 
D (*5^ttSKLfcA*S:RfOAND) tt^o^jpj? 
»t^*-e*>S*^ Ell 4fc*Ufct¥3tE<Oav?y^^ci 

[0 0 0 8] Sfc, S^FPGATU ^JjP*gg(Oft 

[0009] — *\ iC%&£ffiftff ttn^. 
[0 0 10] 

[*W*«lftL«t5i:t5Wl] «-htft9ILfcJ:5K:. 
[0 0 1 1 ] ^(Om&lt, ±itf£J£<Du is y ? -7* y s? 

[0012] Lfcs^r, ±E«e*aw^Bg 

Sufi SrWJWra C t fc «£ o 

[0 0 13] 

[HllS:)ll*t5fc»©¥a] SulBB«jSrSfi£i-5, * 
^tttttftSSIEgt LTatgi~SAND-NORlH]SgSr^: 



[0 0 14] .fcOI^IIBjctt, #3S0§CD:^n^5^:/;M& 
iB^oy^lt »SU<I1 2ocoSGLfcA^S:Wi~ 
511 cDANDlnlSSt, 3o©AA?:*L j e^3t)lo 
3»SKteLfcA*^*>SJB20ANDiaBi:. MISS 1 <D 
A N D13& t fulBSS 2 co A N D-lHlKcDflfcSfd^S^S: £ 
SNORdlggt, *»bj«a^>4< t t> lo^jtufiPv^ 

<D A Jj<D t t lo^A^icBulEHuSnv?^^ 

<oa*3SSSBR*tL-C&5nii?j/ y ^ t, tBSSBtt 

£ fc lo^A^S*^^ h t. wim*i/y? 

[ooi5] *^pj(i, mm?** y^^y^mm 

[0016] 

I o o i 7 ] a i r±, i <omi&<Dftm<Dmj& 

Sit, 1 Xfi^fccoMSn >?^^ 2^J&5 0 **5g| 
[0 0 18] 4J0ff 1 tt. A^jt LTSIIfcA^Ai. 

A 2 . St^^r-r y-A^c in Sr^^, m^tLT^jp^ai 

*SM^rty-C out ^0 0 
[0 0 19] HUfinv?-/^ 2fi. ^3t^t5*(Z)A 

[0 0 2 0] ^JP^Sl O^lfcA^Ai, Az<D?h. <P 
*<tt>— MtDyy? 2©m*36SttjR$jx 

fc % llln^^^ 2©m*lcSBtt*tt-CV^a#lrt*S^* 

[0 0 2 1 ] A^J^d jy ^ 6 tt, SS^A^M^^ 
h6. i (fiU i=K 2, 3, •••) *>b^5 0 

[0 0 2 2] D^y^^D 5<DAJJ4&, 
l^ty-AAC in t, SuSov ? y^2(OA*3t, 
tLfettll ^J)P^I§lco?imA*(0 5^, WfUn^j/ 
^ 2©m*lcSNK*tuT*v\ 5l»A^7t, *»fcjfc0, 

OA^Ili, A^SW^^ 5/h6. i ( i = 1 , 
2, 3, •-•) S:^LT*B5:fe-&Ell8 tM^Ltl^ 0 
A*»R3L=-3/ htto^y^oy^ 5<7)A^4 kmc 
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[0 0 2 3] ffiSfrfrEtttt, D**tt*«[III&JbK: 

*«iaBoje^fcttt>n5Bi!i*i-T?*>5, w*.fia#x 

[0 0 2 4] #5S9§tf>^ 1 ©UltOJKfRlClo 

[0 0 2 5] B2t, ifp^y^ 2 <OEHg«fifc(D— 0J 

fCStebfcA^Sr^oSA^l 1 tB^AND-NORB 
IS*»b#rilS*uTi/^5o £9I¥»cf;i, r<D5A;0ltiB 
;frAND-NOR[I]3gW\ At) I CK I i^S^A^J^:^ 
O2A*AND0^2 0 1 At) I 2^5SA^, & 
t^A^Jl3. USrA^t UT«fo3A*ANDIhIK2 0 
2<k, ANDlE]Sg2 0 1 £ AND0^2 0 2c7)m^?rA 
^^t6NOR0^2O3t, d>bft5 0 
[0 0 2 6] rcD5A^ 1 ffi^AND-NORlHlSgfi, 

[0 0 2 7] BJ3^A^^4o^T, £6<£>£ r^>te K 
h^T (Don* t care; ^(DAtlfrOfr 1 

A^l2^1^^> 3A^AND0E&2 0 20tH 

9, 2A*NORy-MiSl^AW s 0O^ m2(D 
AtKD-O-/*— #k LTf^ffl-t-Sfc*, 5A^lttl^A 
ND-NORE&(B»S«fftt % (Io~ AND I 
i — ) " (fS-§- — fiS^^^i") t ft 9 , (I 0 OR 

I l) £ft<9, A* lot I i<DOR (ttSfP) y- ht 

[0 0 2 8] ZblZ, mSfr^mZX 5 Id, KOfulP 
i^j/^2f± % 2©«R©W*ft*»JlEte i 6MlftAND» 
15NAND, SbfciP*«ifc*5WftEXOR 

aft) ©««tnst5rt^-es5 0 

[0 0 2 9] Sfc. 131 ICfc^T* ^jWIISl fcSfcfc 

[0 0 3 0] -f-ftfr*,. H4«r#Jfi-f5i:. ^JPjI^co 
* * y - A^7 C i n S: 0 * fc tt 1 fcRj£-*- 5 r t J: 9 , 

*ia*©s*Wft«aiHiK-e*>5, exor. an 
-rz>z.k&m&* ft*5, ±jp»^com^{i, A^oam 

5^fiA2^A*i**.TfclR]DIS**:#5o 
[0 0 3 1 ] £JUbJ:!K ^JnH^KDA;^ 0 2 1:^ 



^tt*fc«t5 % *«fc*«ft|ftaaMB*:*a"e*5t>^ 

[0 0 3 2] A*SrR£t5A*l«3.=:y Mc 

[0 0 3 3] IKljo^T, Af)7v 6(DA^ilW 
7 h6. i ( i = 1 , 2. 3, -••) tt, tBS^BE 
^ \y<Mm -S\ S^p ^ U"<yWa 9^1 oco 

fitsr^D^^iajiRu #«9ffli-iHigg-e&5 0 

[0 0 3 4] H 5 ic v A^itiR^ y h 6 . i (Dflfj&co 
— tfiJ^-To #A^l«^^h6. i tt, l>k<DtH;ft 
Sll 3 ^ cotb^l 3tt\ tBSlJft^Kilfc 8 0> 1 

Xtt**©lfti:, /p^7-7 7>7^^12^LT 

yp^7-7^;M^5/f 1 2ft yn^7A|;J:ot, 

[0 0 3 5] El 6 Id, /7V^>f 5^ 1 2 (Dm 
0iJ3r^i- o HI 6 S:#fiai"5i:, ZtD^u 

5 1 fcf y heo^^:^ ix— ->3 yffl^^ey 1 5 i:, 
^ >7^f^ t — ^ 3 yffl^^JJ 1 5 ©til^7QS:^r— h 

^b«5c 1 StOtU^Q^iXttO^JSl^T. ^ 

P^7-e^Y'7f"12«^2 0, 2 1 Kfi^Ji. 

**a<D^m*^«t«k:fts 0 

[0 0 3 6] g|7Ktt, Zfv >y^l 2 CO 

1 5(7)^Q^Nff^/HVIOS h^>-i^ 

T^h7^^y3y^hi8t **e>ric5o ^ 

p^7-7^>f 5/^12^20, 21ffll±^^y 

ttttfcft*. 

[0 0 3 7] yP^7V^^ ;y^l 2<D^b^SUcD 

[0 0 3 8] El 8 tC, 0-l^;/f 14©i^O-« 
Sr^i"o H8Sr#fig-t"5t. 0-17^ 7 fi4lt 2 
oco 1 tf s/ h^y7-<¥a u— yffly^e}j 1 5. 

1 , 15. 2 «yi5. 1 <om^QSry- 

hiS^m. l 5. 2 0ttl*QS:y— ^JB^fcSfiR 

LfcNf t^MO S h 7 1 6 ^b^5o 

y 1 5. 1 <Dtttf7Qasoa»i ^sct, o-i^-f^ 

^1 4^tU^2 2tt, il^yt-^ftit/^^ 
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-r&frib, h7 Vv^y 1 6**ffltttt©i:#, y^ey 
15. 2^IU*Q^, 0- 1 *>f s/^l 4cDffi^2 2 i 

[0 0 3 9JI9IC, 0- 1 yf- 1 4 <0gU'<0«|jS6« 
Sr^-To gl9S:#BB-r§i, :(D0-U^7f 14 
H 2 0(0 1 tfy h3y7>f*a \y— is a Vffiy^e y 1 
5. 1, 15. 2t ^^e!i 15. 1 <£>tH;*jQ£:N9^ 
^MOS N^yi/yy 1 6(D^— KSB^fc. y y 1 
5. 1 cD^tetiB^Q - SrPft^MO S h^v^y 
1 7 0^- h*^««tUTft5 h7^vr>3 
— h 9. h7^^ y^s h<D— ffiKiy 

5. l^Q^O^l^Ctot, O-l^^^/^l 

4 (OtB^j 2 2 sSSK-f ^ tT— ^^^*«A*UJ**t«B*^Sgt 

htt#*R*i£*u ^^eyi5. 2©m*Q*s, 0- 
1 s/^l 4W^2 2 Ltli5^^tl5o 
[0 0 4 0] Ell 01^ 0- 1 y*f-\ 4<D£hKm 

4tt. Nft^MOS h7^^ 1 6coy — 
^fi^^VKtC, Pf^^MOSh7y^^l7(7) 

y-^tt«agv cc tc-ttb-Ptt«jK*tb. n^-v 

^«OS h9>v^y 1 6 0KK^ Pf t^^M 

05 h7^^ 1 7 CD KW^Si^HX, -t^Xtf* 
m^j2 2t45 0 1 \fy V(D^>y >i ^cn. Is— v-a >-ffi 
y^ey 1 5. l©ttlAQ*Pft^MOS h7V^ 
*17©y-h«fft, It:^hc03y7^^ i ^-v' 
3 yffl^^y 1 5. 2CDa^Q7^N^^A-MOS 

y^-yis. i, is. 2(7)rtt^M^ih ocot 

tiWj2 2f^yt°-^ti, ^^ey 1 5. 1 

of^^ot\ ^oy^ey 15. 2<oi*3^#ioco£ 
ffi^j 2 2 te/^ u~</k y y i 5 . i i x% 

a>oy^y l 5. 2 tortus 1 cot ^tiB^ten 9 U"</v 

[004 1)Hllt> 7h6. i com 5 

K:*Lfc*riti:f±aiJ©«rt«S:*-r o 01 1 Sr#flHi"5 

y7 3^ v-g yffly y 15. 1 eoffl^as-^^^- 
/i/^t9©A*l:«t^^ WJ»Jli 0<o#lft^l> 1 

3^ yffly^ey 1 5. 2(Df±i^ 

*#>«f«»*n5o ^d^^^scctoTe^Lfcy^-y 

1 5. 2CDfomzfcCX. -r/^l/^tOAA^^f 

*x*^«#*sttj^j 1 3 Kea^ttSo y^-y 1 5. 1 
«xot><o-c% y^eyis. 1 ©rta^p ^9^i- 
[0 0 4 2] 1121:, xtim^^y h 6. i co£*b 

^»j^««wsr^-r 0 mi 2^#BSi"s<t, testae 



5. 2©m**S#/r«jR$ix5 0 7 p o^7A(Cj:oT|? 

^ufcy^ey 1 5. ^tyi/^t 

[0 0 4 3] Bll»C*5t^T, tHE*fr&K*l 8 CO 5 if <D 
-5/h6, i (i = l, 2. 3, ••-) rttWotJ: 

[0044] ^m<om 1 <Dmm<Dftm<Dftm%)m^ 

£iSi* tcHfl-e£ 3 y" a y* 9 7 frWfifc? 

r^5 0 Stic &fgkt&ibmm6b ux^te-r^mien 

[0 0 4 5] #clc, *3BMo*2<oSiKgo?Ktttcoi^T 

lftPJi-^ 0 Hl3tt. &&W<Dm 2 <Dm&<DMffi<DffitfL 

^n^9^y/^|g^n ^y 7 Srflakffi^, ^(D^n 
5/^ 7cOmJBni/^y 2 <DAJ3 3<D 

7-7^tiyP7^^tic«ot, *iieoj»3 0-e« 
»tU*:t>(Z>-e*>5c *ii<O>&3 0H #*A^31iR:/n 

[004 6J il 311 lo^SDi/^/^^ff^/ 
p ^7-7^*ffi^n y ^ 7 «s 2 oEISft, huBpv p 
yy c0 2 0(OA^^^^5y P C2y'9-e^/^tg^ n2 >^y 

[0 0 4 7] Buftn i?y? 2<DA£}<D 9 iftbSr^il^k 
LTtcfct^^ W*b<tt, El2^^:U/cSijSn^^y 

2(OA^io> I i©if*>6>^— JsitfA* I3, U 

oif*>fc*»— *-e*>5o -tb«, ig2tc*Lft.iiiBS*s, 

A^7 I 0^ I i<0«**3«fcT/A* I 3^ I4<^«*»^*tl-"C 
»»-e*>5, IB] t«ffl«r«fo«*©A*0 5 *>-**:* 

[0 0 4 8] *^0JCO^ 2 ©|HfeOJgj|gtt, BUta* 1 (O 

(O^n y*9^^Vu#|gyo ^ y tc^oT^ifrftrr^ r t 

[0 0 4 9] 

[0050] ( 1 ) ^mmcom 1 ns^f#T 
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[0 0 5 1 ] -?:CD3iEi3tt> #38WC:»o^Tfi, ni?y? 

[00 5 2] ( 2 ) *&W?>%i 2 ©gdStt, _hfBf§ 1 co 

[0 0 5 3] t©lfitt, *«WK*5V^Ttt, 

L-C«»*-SAND-NORiai8S:^aiJHS»c: 

[.oo54] ( 3 ) ^m<o% 3 o^amfi, mmm^ 

[0 0 5 5] ^OQJlfite, *5SWId*5l^Ttt, Zfvf7 

y^mm-f *y9 cd-&(da£i zamco yp^^y 

[0ffitf>1ffi#fcf&9§] 

[0 1 ] #*93©S& 1 «>Hlfi©^(8«>«^Sr*-f ^ n «/ 
[(21 2 ] *3g^©Hl£©^ffifc*iJt 5h9«d v?s/ * coH, 

[03] *ftw<omM<Dtet&iz&v zmwv v> -y ? <o& 

[04] ^3l«W#o»gi«fB*S&?IJi-5fcit>©|g-e 
[0 5] ^WoSaio»lilJ:*5lt5A*aill3-=y h 

<Djg i (o«j*wsr^-r ia-e*>5o 

[El 6] **W^ltl6©»«lcibNt5^n^7^^/^ 
[0 7] ^WOllJfciOJKIifcSo^S^D^^^^^ 

[0 9] *«^^M«^ioltS o - 1 



[0io] *«w©3ai5©»«sfc*s«tso-i^>f 

[011] *«WOlHft«)Jlf«fci3Jt6A*a*4^=2y 

[0 12] **W©Sat©JglWc:j3*t5A*»*53L=2y 

h cojg 3 ©«j*«Sr^H-e*)-5 0 

[013] *«M<OgiJ(Z)||J6(7>?KffiO«j*S:^i-^ni 

[014] ^OPv^i/^^D ^<B«/£(D— 
0T*fe5o 

1 ^JP*5S 

2 frj a P v 5 y ^ 

3 mW Vi/y9 (DAJj 

4 V\/y9~fVy9 (DAt) 

5 DV?7^P5/^ 

6 A^P^ 

6. i (i=l, 2, 3. -) 

8 taate-&8Bi» 

i o ^j^zfu?y-(D$mu 

12 •fxtif'y^'ffV^^ 
1 3 hcotti^ 

14 0-1 *4 y*f- 

15. 15. 1, 15. 2 ny7^^r^U-i/3>'^ 

1 6 Nft^MOS h^v^^ 

1 7 Pft^MOS h^Vv?*^ 
18 h7^^yV 3 y^-h 

2 0, 2 1 7 P P^7-7^>^-l'^f(OffiT- 

2 2 0- 1 ^-T 7f©tti^ 

3 0 BUM p V 9 <D$km\LAJl 



[02] [04] [06] 
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